Introduction
In subtropical Florida, rhizoma peanut (RP; Arachis glabrata Benth.), a tropical legume, has demonstrated 2456 plasma urea nitrogen (PUN, mg/dL). Herbage mass (3.0 ± 0.12 Mg/ha and 3.4 ± 0.13 Mg/ha in 1995 and 1996, respectively) was not affected by nitrogen fertilization or stocking rate but was affected by season (P < 0.05) due to increased plant growth rate associated with summer rainfall. Stocking rate did affect herbage availability, but it never fell below 3 kg/kg BW, indicating herbage availability was never limiting. Crude protein (200 to 140 g/kg) and IVOMD (650 to 540 g/kg) were not affected by treatment, but declined (P < 0.001) from spring until fall. Treatments also had no effect on diet botanical composition. Summer ADG averaged about 0.2 kg/d lower than spring ADG, due, in part, to seasonal declines in nutritive value. Because herbage allowance was never limiting, full-season ADG was not affected by stocking rate or N fertilization and averaged 0.61 ± 0.03 and 0.60 ± 0.02 kg/d in 1995 and 1996, respectively. There were season × breed interactions (P < 0.05) for ADG due to greater declines during the summer for Angus than for Senepol or Brahman. There were no differences in final BW, SC, BCS, hip height, or PUN due to treatments, but breed differences were noted (P < 0.05) for all measures except BCS.
attributes of excellent nutritive value Williams et al., 1991) , persistence (Ortega-S. et al., 1992) , and high plant and animal productivity (Beltranena et al., 1981; Bennett et al., 1995) . Unfortunately, over time in mixed swards, the RP component of the sward has increased at the expense of desirable grasses , which is replaced by weedy grasses and forbs (Williams et al., 1991) .
Pasture management can be used to manipulate the competitiveness of grasses and legumes in mixed swards. Nitrogen fertilization has been shown to favor the grass component (Hoveland and Richardson, 1992) . Based on relative growth data of N-fertilized and unfertilized bahiagrass, Williams (1994) suggested that bahiagrass would need at least 56 kg of N/ha to remain competitive with RP under hay production. This indi-cates that N fertilization may be necessary to enhance the competitive ability of grasses grown in association with RP.
Another management factor that can alter the competitive balance of grass-legume swards is stocking rate. Grazing studies in mixed RP-grass pastures have shown that RP is selectively grazed during the summer when RP quality is superior to that of associated grasses (Bennett et al., 1999) . This suggests that varying the intensity of grazing (e.g., stocking rates) may play a role in manipulating botanical composition of these swards.
Research is needed with RP-grass swards that measures the plant and animal responses to treatments designed to increase the competitiveness of the grass component. The objective of this study was to determine the effects of spring N fertilization and summer stocking rate on herbage mass, nutritive value, herbage allowance, and botanical composition of diets grazed from RP-grass swards and their interaction with cattle breed on cattle performance.
Materials and Methods
This experiment was conducted in 1995 and 1996 at the USDA, ARS, Subtropical Agriculture Research Station in Brooksville, FL (28°37′N, 82°22′W). Two adjacent 16-ha, 15-yr-old RP-grass swards were subdivided to make eight 4-ha pastures. Pastures were predominantly mixed swards of RP with bahiagrass (Paspalum notatum Flü gge), bermudagrass (Cynodon
, and blackberry (Rubus cuneifolius Pursh). The predominant soil was a Candler fine sand (hyperthermic, uncoated, Typic Quartzipsamment) with very low water-holding capacity. Mean soil pH and Mehlich I extractable P and K at the site were 5.7 and 104 and 64 mg/kg, respectively. Pastures were fertilized in the spring (March 14, 1995, and April 15, 1996) with 13 kg P, 50 kg K, and either 35 (N 35 ) or 0 (N 0 ) kg N/ha. Due to a late frost in 1996, fertilizer was applied a month later than in 1995.
Design and Grazing Management
Experimental design and pasture management details are reported in Valencia et al. (1999) . Briefly, N rates (0 vs 35 kg/ha) and summer stocking rates (1.5 and 2.5 bulls/ha) were tested. Treatments were arranged in a 2 × 2 factorial using a randomized block design with two pasture replicates.
Sixty-four yearling bulls were assigned in a stratified manner (by weight class and breed) and 48 were placed on test April 12, 1995, and May 15, 1996 . The additional bulls (n = 16) were maintained in an adjacent RP-grass pasture at a similar stocking rate until they were needed in July to increase stocking rate. In 1995, purebred Angus (n = 12, Bos taurus), Senepol (n = 20, a tropically adapted B. taurus), and Brahman (n = 32, B. indicus) were used; in 1996, Angus (n = 52) and Senepol (n = 12) bulls were used. Pastures were stocked at 1.5 bulls/ha (six bulls per pasture consisting of three Brahman, two Senepol, and one Angus in 1995 and five Angus and one Senepol in 1996) until early summer (July 5, 1995, and July 11, 1996) . After July and continuing through the fall (September 28, 1995, and October 3, 1996) , the stocking rate was increased on half of the pastures to 2.5 bulls/ha (to a total of 10 bulls per pasture) by the addition of extra bulls (two Brahman, one Senepol, and one Angus in 1995 and three Angus and one Senepol in 1996).
Animal Responses and Measurement Techniques
At the initiation of the grazing experiment and at 28-d intervals, full weights, scrotal circumference (SC; cm), hip height (cm), and body condition scores (BCS; scale of 1 to 9; Kunkle et al., 1994) were taken for each bull. In addition, shrunk weights (16 h without feed and water) were taken at the beginning and at the end of the spring grazing season (i.e., when additional bulls were added to the high stocking rate treatment) and used to determine spring grazing season ADG (84 and 56 d in 1995 and 1996, respectively) . Shrunk weights were also taken at the end of the trial to determine summer grazing season gains (84 d each year). Fullseason, shrunk ADG was calculated as the difference between initial and final shrunk weight of bulls that were on the study during both grazing seasons. Gain per hectare was calculated as the product of ADG and animal days per hectare for spring and summer grazing seasons.
Blood samples for determination of plasma urea nitrogen (PUN) were collected (10 mL) from bulls by jugular venipuncture in July when extra bulls were added and at the last weigh date of each year. Plasma was separated by centrifugation, frozen (−18°C), and subsequently analyzed for PUN by an automated colorimetric analysis based on the diacetyl monoxime method of Marsh et al. (1965; Technicon Industrial Method 339-01, Technicon Industrial Systems, Tarrytown, NY) .
At two weigh days during the spring grazing season (May 10 and June 7, 1995, and June 13 and July 11, 1996) and again at two weigh days during the summer grazing season (August 2 and August 30, 1995, and August 8 and September 5, 1996) , fecal grab samples (n = 48 to 60 per sample time) were taken from individual bulls in a squeeze chute. Samples were dried at 60°C to constant weight, ground in a Wiley mill to pass a 1-mm screen, composited by weight, and used to determine diet botanical composition by microhistological analysis of plant fragments in the feces (Johnson et al., 1983; Williams, 1989) . Microhistological analysis was based on differences in the micro-anatomical features of forage particles in fecal samples. The presence of RP, grass, and forb was determined in systematically located microscopic fields (20 fields of view, five slides per sample for a total of 100 observations) at 125× or 200× magnification with a phase contrast microscope. Procedures developed by Williams (1989) and Bennett et al. (1999) were used for training in the identification of plant fragments. Relative composition of each sample was calculated by using a frequency to density conversion for each component (Fracker and Brischle, 1944) for each collection date. Means of the two sample dates in each period of each year were used to compare seasonal differences (spring vs summer).
Plant Responses and Measurement Techniques
Pastures were sampled for herbage mass prior to initiation of the grazing experiment in April 1995 and May 1996 (spring), in July 1995 prior to the addition of extra bulls (summer), and at the end of the trial in October 1995 and 1996 (fall) using a double sampling technique (Ortega-S et al., 1992) . This procedure involved visual estimation of herbage mass and botanical composition in five 0.25-m 2 quadrats per pasture followed by clipping to a 2.5-cm stubble height, physical separation, drying to determine herbage mass of components, and generating predictive regression equations. Herbage mass and botanical composition were visually estimated on 15 additional randomly selected 0.25-m 2 sites per pasture, and herbage mass components was predicted based on previously generated regression equations (Valencia et al., 1999) .
Herbage allowance (kg herbage DM per kg BW) was calculated for the spring, summer, and fall dates. Body weights used in the spring were the sum of the average weights for the first weigh date. For the summer, it was the sum of average BW for the weigh date before the extra animals were added, and for the fall it was the sum of average BW for the fall weigh date when herbage mass was measured. Every 4 wk, 50 or more hand-plucked samples (representative of the diet observed consumed by bulls while grazing) were collected from each pasture. Hand-plucked herbage was severed from approximately the top 15 cm of the canopy at selected locations in each pasture at six dates in 1995 and five dates in 1996. All samples were dried at 60°C to constant weight, ground in a Wiley mill to pass a 1-mm screen, and used for CP determination (N × 6.25) on a DM basis following the procedures of Gallaher et al. (1975) and Hambleton (1977) . In vitro organic matter disappearance (IVOMD) was determined using a modified two-stage digestion procedure (Moore and Mott, 1974) .
Statistical Analysis
Due to different initiation dates of the study in 1995 and 1996 and varying composition of breed of bulls used in 1995 and 1996, data were analyzed by year. Repeated measures analysis of variance procedures were used to test the effects of treatments and sample dates on herbage mass, herbage allowance, CP, and IVOMD. Statistics were based on the univariate approach, assuming first-order autoregressive correlations among the repeated measures, and were conducted using the PROC MIXED procedure of SAS (SAS Inst. Inc., Cary, NC) To test breed differences in 1995 and 1996, GLM procedures of SAS were used with breed included in the model and tested using replicate within N rate by stocking rate by breed for the error term.
Animal variables tested included initial, final, and change (difference between initial and final) in BW, SC, hip height, BCS, and PUN. Sampling date for the variable PUN was included in the model and tested using residual error. Breed differences were separated in 1995 using single degree of freedom contrasts for temperate (Angus) vs tropically adapted (Senepol and Brahman) and Angus vs Senepol. In both years, fullseason shrunk ADG, seasonal differences in ADG (shrunk weights of spring and summer), and breeds were analyzed. Sources of variation were N rate, stocking rate, breed, and their interactions for both years. These were tested using replicate within N rate by stocking rate by breed for the error term. Season was included in the model as a subplot treatment in a splitplot arrangement, and season, season by N rate, season by stocking rate, season by breed, and season by N rate by stocking rate by breed were tested using residual error. There was a breed × season interaction in 1995, so data were sorted by season and reanalyzed by season. Breed differences were also separated in 1995 using single degree of freedom contrasts as previously described.
Gain per hectare and seasonal diet composition were analyzed as a randomized block design. Sources of variation were N rate, stocking rate, and their interactions for both years. These were tested using residual error. Least squares means for gain per hectare and diet composition were separated using PDIFF procedures of SAS when different (P < 0.10).
Results

Herbage Mass and Herbage Allowance
There were no treatment × season interactions for herbage mass, nor was herbage mass affected by N rate or stocking rate either year. Average herbage mass was similar both years (3.0 ± 0.12 and 3.4 ± 0.13 Mg/ha in 1995 and 1996, respectively). Herbage mass was affected by season both years (P < 0.001; Table 1 ). Seasonal differences observed in herbage mass were probably a function of rainfall (Table 2) , temperature, and daylength. Spring herbage mass likely was limited by lower rainfall and temperature than that in summer or fall, and decreasing daylength and lower rainfall, particularly in September and October 1996, likely reduced fall herbage mass relative to summer herbage mass. An increase in herbage mass from spring to summer was expected because a relatively low stocking rate (1.5 bulls/ha) was used during the spring. Although low, the stocking rate was similar to that recommended for Least squares means (n = 24) within a column followed by common letters are not different using PDIFF (P > 0.05).
use on RP-grass swards on this soil type in Florida (Williams et al., 1991) . This stocking rate is recommended because herbage mass in mid-April often is 2.0 Mg/ha or less because of spring droughts. An increase in herbage mass is usually observed at the initiation of the rainy season in June or July. Seasonal variation in herbage mass in this study was similar to that reported by Bennett et al. (1999) .
There was a stocking rate × season interaction for herbage allowance both years (P < 0.05). Differences between stocking rates occurred only for the fall sampling date (Figure 1 ), reflecting the changes in the stocking rate that occurred in summer. Herbage availability was 3 kg/kg BW or higher in spring and early summer, indicating an excess of forage prior to increasing stocking rate.
Nutritive Value
Herbage CP and IVOMD of hand-plucked samples were not affected by N rate or stocking rate, and there was no interaction either year. Additionally, there were no treatment × season interactions. Least squares means of CP and IVOMD concentrations averaged 170 ± 4.2 g/kg and 605 ± 9.4 g/kg in 1995 and 170 ± 4.7 g/ kg and 606 ± 7.6 g/kg in 1996, respectively. Sample date differences (P < 0.001) were observed in both years grazing. This change in IVOMD was similar to the seasonal decline in IVOMD reported by Bennett et al. (1999) , although the range was slightly wider (780 to 610 g/kg) than in the current study.
Decreasing nutritive value throughout the year can be attributed to increasing maturity of the herbage, to changes in leaf:stem ratio, and(or) to an increase in grass proportion in the canopy. The CP of grass species (e.g., bahiagrass) can decline in the summer to 70 g/kg or lower (Moore et al., 1969; Williams et al., 1991) .
Diet Selection
There was no effect of N rate and stocking rate on diet botanical composition either year and no interaction was evident. In general, cattle selected RP in higher proportions than were present in the sward, grass was consumed at the same or slightly lower proportion, and forbs were avoided (Table 3) . Lascano and Thomas (1988) noted that in A. pintoi-grass swards cattle selected legume in a higher proportion than was present in the forage on offer in both the wet and dry seasons. Bennett et al. (1999) indicated that RP was selectively grazed in both spring and summer, and the degree of selection depended on forage availability. In our study, herbage mass of RP was not limiting in either year (Table 1 ) and made up more than 40% of the sward.
In 1995, there was a season effect on proportion of grass (P = 0.02) and forb (P < 0.001) but not for RP (P = 0.78; Table 3 ) in the diet, whereas in 1996 seasonal differences in diet composition were observed for RP (P < 0.01), grass (P < 0.01), and forb (P = 0.01; Table 3 ). In 1995 the proportion of grass in the diet was greater than in pasture herbage mass throughout the grazing season, but in 1996 grass in the diet declined in the summer (Table 3) . Coates (1996) observed that in a grass-Stylosanthes spp. pasture preference for grass was strongest in the early wet season. In the current study, although total rainfall was higher (Table 2) in 1995, herbage mass at the start of the study was lower than in 1996 (Table 1 ). The sandy soils at this study site have very low water-holding capacity, and rainfall distribution during the late spring and summer period is often more critical than total rainfall. August rainfall in 1995 was twice that of 1996 (360 vs 143 mm, respectively), but records show that 130 mm occurred the first 2 d of the month and 110 mm the last week of the month. Higher herbage mass in the summer of 1996 compared to 1995 suggests that rainfall distribution, particularly in August 1996, was better than in 1995. Studies have shown that factors that limit growth rate of tropical grasses slow the rate of nutritive value decline (Minson and Wilson, 1980) . This probably explains the difference in bulls' preference for the grass component in 1995 compared to 1996. Forbs, mostly Mexican tea and blackberries, contributed more than 30% of sward DM in both years. Forbs were, however, a minor component in the diet and were consumed only in the spring. Bennett et al. (1999) reported that in fields of similar botanical composition Mexican tea was readily selected in the spring after a frost when availability of RP or grass was limited. Generally cattle avoid Mexican tea, and in this trial bulls consumed only winter annual forbs in the early spring.
Management Effects on Bull Performance
There were no effects of treatment and season on full-season ADG in 1995 and 1996, and there was no interaction. This was probably due to the high nutritive Least squares means ± standard error; n = 48 spring, n = 64 summer. value of the forage ( Figure 2 ) and to the fact that herbage allowance was not limiting throughout the year (Table 1) . Average daily gains for the entire grazing period (spring and summer) were 0.61 ± 0.03 and 0.60 ± 0.02 kg/d for 1995 and 1996, respectively. In previous work, McCartor and Rouquette (1977) observed that for continuously stocked pastures of pearl millet (Pennisetum glaucum L.) there was a linear increase in ADG with increasing herbage allowance up to 1 kg/kg BW. Above that level of herbage allowance, ADG was not affected by herbage allowance. Similar responses have been observed for other forages (L. E. Sollenberger, personal observation). The increase in stocking rate did result in differences in herbage allowance for the fall period, but herbage allowance never fell below 2 kg/kg BW for either stocking rate treatment. Further, the lack of a stocking rate × date interaction for ADG supports the argument that this reduction in herbage allowance was not limiting bull performance. Thus, ADG in this study was not limited by herbage allowance but was limited by the nutritional value of the forage and genetic potential of the bulls.
Full-season ADG of 0.70 to 0.80 kg/d have been reported previously (Williams et al., 1991; Bennett et al., 1995) for RP-grass swards. The lower gains observed in the current study are possibly related to the lower growth potential of purebreds vs implanted crossbred steers used in the previous studies. Also, in both of the previous studies the steers used were wintered at a relatively moderate rate of gain (approximately 0.5 kg/ d). The purebred bulls used in this study were wintered to gain close to 1 kg/d. Thus, it is possible that the crossbred steers in the previous studies may have exhibited some compensatory gain.
Average daily gain of the temperate breed (Angus = 0.46 ± 0.05 kg/d) was lower than that of the tropical breeds (Senepol = 0.68 ± 0.03 kg/d and Brahman = 0.70 ± 0.03 kg/d) in 1995 (P < 0.001). Additionally, the ADG of the Senepol, a tropically adapted B. taurus breed, was higher (P < 0.001) than Angus ADG. In 1996, Senepol ADG (0.80 ± 0.04 kg/d) was again higher (P < 0.001) than ADG for Angus (0.58 ± 0.03 kg/d). Lower gains for Angus were partly a result of their being closer to their mature size during the grazing period. Chase et al. (1993) reported that this line of Angus bulls has a smaller frame size (and therefore lower mature weight) than Senepol or Brahman.
There were no N rate or stocking rate effects on seasonal (spring or summer) ADG and no interactions. There were, however, seasonal differences (P < 0.001) in ADG both years (Table 4) , and spring ADG was more than 0.20 kg/d greater than summer ADG. This was probably not associated with herbage allowance. Herbage mass for the summer of 1995 and 1996 was consistently greater than 3 Mg/ha (Table 1 ). In addition, herbage allowance increased from 3 kg/kg BW in the spring to 6 to 8 kg/kg BW in the summer with no improvement in ADG (Figure 2 ), suggesting that herbage allowance was not limiting ADG. Average daily gain was higher in the spring and declined throughout the year, consistent with seasonal changes in forage nutritive value (Figure Table 4 . Least squares means for yearling bull ADG by season in 1995 and 1996 Least squares means ± standard error; n = 48 spring and n = 64 summer.
2). Average daily gains of bulls also differed (P < 0.001) across 28-d weigh periods in 1995 and 1996 ( Figure  2 ). These indicate that seasonal differences in forage nutritive value likely explain most of the differences in ADG and suggest that RP-mixed grass swards offer an advantage to cattle producers over pure RP swards early in the spring, because of generally higher herbage allowance in mixed swards. There was also a season × breed interaction (P < 0.05) in 1995. This seems to be associated with less decline in ADG from spring to summer for Brahman than for Angus or Senepol (Table 5 ). In the spring, ADG was lower for the temperate (Angus) than for the tropical breeds (Senepol and Brahman; P = 0.004). Average daily gain of Angus was also lower than that of Senepol (P = 0.001). These same differences were observed in the summer. In 1996, ADG of Angus (0.60 ± 0.02 kg/d) was lower (P = 0.006) than that of Senepol (0.80 ± 0.04 kg/ d). Lower ADG for Angus is probably a partial consequence of their lower heat tolerance compared with Senepol or Brahman (Hammond et al., 1996) . Plasma urea N was not affected by N rate, stocking rate, or breed, and there was no interaction in 1995. There was a breed × sampling date interaction in 1995 (P < 0.05), but not in 1996. Breed differences (P < 0.001), however, were consistent in 1995 and 1996. In 1995, the tropical breeds, Brahman (22 ± 0.44 mg/dL) and Senepol (24 ± 0.54 mg/dL), had PUN concentrations three to five units higher than those of temperate Angus bulls (19 ± 0.54 mg/dL; P < 0.001). Chase et al. (1993) reported lower concentrations of PUN in Angus than in Senepol bulls and suggested that this reflected possible differences in protein utilization between breeds. In 1996, PUN concentrations in Senepol (22 ± 0.60 mg/ dL) were also higher than those in Angus (19 ± 0.32 mg/dL; P = 0.007).
In 1996, PUN was affected by stocking rate (P = 0.05) and sampling date (P = 0.002). At 1.5 bulls/ha, PUN concentrations (19 ± 0.56 mg/dL) were lower than those for 2.5 bulls/ha (21 ± 0.60 mg/dL). The reason for this difference is unknown. In summer (early July), PUN (21 ± 0.49 mg/dL) was higher than at the end of the year (early October; 18 ± 0.47 mg/dL1).
In both years PUN concentrations were above 18 mg/ dL and were similar to those found in previous studies with RP-grass (Williams et al., 1991; Bennett et al., 1999) . Hammond (1997) noted that PUN concentrations in healthy animals are indicative of the energy:protein ratio in the diet (i.e., digestible OM:CP ratio). With tropical grasses there has been little benefit to supplemental protein when PUN was above 9 mg/dL . Concentrations of PUN between 9 and 12 mg/dL were a transition range below which ADG response to protein supplementation was greater and above which ADG response was lesser than the response within this range (Hammond, 1997) . These results indicate that protein was not limiting gain at any time during the experiment and suggest that ADG could have been improved in the late summer or fall with energy supplementation.
Initial, final, and change in BW, SC, hip height, and BCS were not affected by N rate or stocking rate, and there were no interactions with breed either year. There were significant breed differences for most of the response variables, except for BCS in 1995 and 1996 (Table 6 ). In general, however, differences observed in initial and final BW, SC, and hip height reflect the reproductive development and growth of the bulls and are consistent with differences in frame size and growth potential of the different breeds (Chase et al., 1997) .
In 1995, initial and final BW (P < 0.001) and change (P = 0.002) were lower in temperate (Angus) than in tropical (Senepol and Brahman; P < 0.001) breeds. In both years, initial and final BW were lower for Angus than for Senepol (P < 0.001), and in 1995 change in BW was less for Angus than for Senepol (P = 0.004). In 1996, however, there was only a trend (P = 0.11) for Angus and Senepol change in BW to differ.
Initial SC did not differ for temperate vs tropical breeds due to the small initial SC of Brahman. Brahman are known to reach sexual maturity later than most B. taurus breeds (Chase et al., 1993) . By the end of the study period in 1995, final SC of tropically adapted breeds was greater than that of temperate Angus (P = 0.01), and change in SC to differed (P = 0.07). Senepol had larger initial SC than Angus in 1995 but not in 1996. Angus SC at final measurement were similar to the SC previously reported by Chase et al. (1997) Least squares means ± standard error, n = 48 to 64.
Initial hip height differences were observed for temperate vs tropical breeds (P = 0.001) and for Angus vs Senepol (P = 0.001). Final hip height measurements showed a similar pattern (P < 0.001), but no difference in change in hip height was observed for tropical vs temperate (P = 0.27) or Angus vs Senepol (P = 0.54) in 1995. Chase et al. (1993) noted that Senepol and Brahman were taller (larger-framed) than Angus.
Initial, final, and change in BCS were not different for tropical vs temperate breeds in 1995 or Senepol vs Angus in both years. In 1995, all the breeds lost one unit of BCS despite gaining weight (Table 6 ). This was not the case in 1996, when bulls maintained BCS. It is probable that bulls in 1995 used energy reserves to maintain weight gains.
Gain per hectare was not affected (P = 0.15) by N rate (Table 7) , but increasing stocking rate tended (P = 0.11) to increase gain per hectare in 1995 and did increase it in 1996 (P = 0.08; Table 8 ). Because ADG was not affected by stocking rate, increase in gain per hectare was due solely to increasing stocking rate. Both the N rate and stocking rate used in this study were conservative, and higher levels of either one may have had greater impact on gain per hectare.
Implications
Weed encroachment is a problem in rhizoma peanut pastures due to declines in the grass component of the pasture. Nitrogen fertilization and changes in stocking rate can alter the relative proportion of legumes and grasses in a pasture, but strategies that increase grass production can be detrimental to animal gains due to the generally lower feed value of grasses compared to legumes. To understand this interaction in rhizoma peanut pastures, we looked at the effect of low levels of nitrogen fertilization and increased stocking rate on forage production, diet selection, and bull performance (weight gain). We found that forage production and bull performance were not affected by nitrogen fertilization regardless of stocking rate because the bulls were still able to selectively graze rhizoma peanut. This indicates that nitrogen fertilization may be a tool for maintaining or increasing the grass portion of a mixed sward without compromising the rhizoma peanut component and subsequent animal performance.
